Mix.1/2-dependent control of FGF availability during gastrulation is essential for pronephros development in Xenopus.
Although FGFs are known to affect mesoderm patterning, their influence on intermediate mesoderm specification during gastrulation is ignored. Here, we show that pronephros precursors are exposed to FGF, but a strict control of FGF signals is necessary to allow pronephros development. We provide evidence that this control is mediated by the paired-like homeobox genes Mix.1 and Mix.2. Morpholino-based Mix.1/2 knockdown, or repression of Mix.1 target genes with an enRMix.1 construct, causes an expansion of FGF4 and FGF8 expression in the lateral marginal zone at gastrula stage, together with an inhibition of pronephros development at neurula and tailbud stages. Expression of the nephrogenic mesoderm markers Xlim-1 and XPax-8 can be rescued in Mix.1/2 morphants by intrablastocoelic injections of the FGFR inhibitor SU5402 at mid-gastrula stage, showing that inhibition of pronephros development results from an increase of FGF signalling. We further show that Mix.1 overexpression results in the down-regulation of FGF3, 4, 8 and XmyoD, in addition to Xbra. However, cells overexpressing Mix.1 can normally populate somites, indicating that Mix.1 does not affect their fate cell autonomously. These data support the idea that Mix.1/2 regulates levels and/or duration of FGF signals to which pronephros precursors are exposed during gastrulation.